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This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  ithe  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a Phase  I 
Investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a Phase  I Investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  It  is 
important  to  note  that  the  condition  of  a dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary 
in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of 
the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point 
in  the  future.  Only  through  continued  care  and  inspection  can  there  be  any 
chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (grestest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  test  flood  provides  a measure  of  relative  spillway  capacity 
and  serves  as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general  con- 
dition and  the  downstream  damage  potential. 
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Name  of  Dam: 
State  Located: 
County  Located: 
Stream: 
Coordinates: 

Date  of  Inspection: 


PHASE  I INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 


Brush  Valley  Dam 

Pennsylvania 

Columbia 

Roaring  Creek,  South  Branch 
Latitude  40°  50.2',  Longitude  76  21.9' 


April  10,  1979 


ASSESSMENT 


Brush  Valley  Dam  is  an  earth  embankment  about  920  feet  long  and  21  feet 
high  at  its  maximum  section.  It  was  originally  constructed  in  the  1880's; 
modifications  to  the  structure  were  made  in  1923.  The  dam  and  impoundment  are 
owned  by  the  Roaring  Creek  Water  Company.  The  water  in  the  reservoir  is  used  to 
supply  a water  distribution  system. 

Maximum  storage  capacity  (Elevation  1128.0)  is  328  acre-feet;  the  structural 
height  of  the  dam  is  21  feet.  The  dam  is  therefore  classified  as  a "Small"  size 
dam. 

Examination  of  the  results  of  the  hydrologic  and  hydraulic  analyses  indicates 
that  the  spillway  is  able  to  pass  approximately  25  percent  of  the  Probable 
Maximum  Flood  (PMF)  without  the  dam  being  overtopped.  The  Spillway  Design 
Flood  (SDF)  for  this  "Significant"  hazard  structure  is  fifty  percent  of  the  PMF. 
Therefore,  the  spillway  system  is  classified  as  "Inadequate". 

Based  on  visual  observations  and  review  of  the  information  obtained  from  the 
Pennsylvania  Department  of  Environmental  Resources,  Brush  Valley  Dam  appears 
to  be  in  fair  condition. 

Recommendations  and  Remedial  Measures  are  as  follows: 


a.  Facilities 

1.  Further  hydrologic  and  hydraulic  studies  should  be  made  to  determine 
the  extent  to  which  the  spillway  capacity  should  be  increased. 

2.  A subsurface  investigation  program  should  be  initiated  to  determine  the 
composition  and  in  situ  properties  of  the  earth  embankment  and 
foundation  materials  and  to  determine  the  stability  of  the  dam. 
Piezometers  should  be  placed  to  monitor  the  phreatic  surface.  The 
investigations  should  be  supervised  by  a licensed  professional  engineer 
experienced  in  the  design  and  construction  of  dams. 

3.  Provisions  for  placing  an  additional  positive  control  valve  on  the  16- 
inch  diversion  pipe  upstream  of  the  embankment  should  be  made.  The 
valve  operating  mechanism  should  be  fully  accessible  for  all  flow 
conditions. 
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A ditch  should  be  constructed  to  drain  water  away  from  the  toe  of  the 
embankment. 


b.  Operation  and  Maintenance 


The  Owner  should  develop  and  implement  a formal  maintenance  and 
inspection  program  to  insure  that  all  items  are  maintained  on  a regular 
basis.  Maintenance  activities  performed  should  be  recorded  to  provide 
a history  of  corrected  deficiencies. 


A downstream  warning  system  should  be  developed  by  the  Owner. 
During  periods  of  heavy  rainfall,  the  dam  should  be  monitored  and 
appropriate  agencies  should  be  alerted  in  the  event  of  an  impending 
failure. 


O'BRIEN  & GERE  ENGINEERS,  INC, 
JUSTIN  & COURTNEY  DIVISION 


John 
Vice^ 

Pennsylvania  Registration  ('/006920E 


lams, 


Approved^ 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
BRUSH  VALLEY  DAM 
NATIONAL  ID  //PA00652 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a program  of 
inspection  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if  Brush  Valley 
Dam  constitutes  a hazard  to  human  life  or  property. 

1.2  Description  of  Project  (Supplemented  by  information  obtained  from  the 
Pennsylvania  Department  of  Environmental  Resources  (DER),  Division  of  Dam 
Safety,  Harrisburg,  Pennsylvania.)  f 

a.  Dam  and  Appurtenances.  Brush  Valley  Dam  is  an  earth  embankment 
with  a maximum  height  of  about  21  feet  and  an  approximate  length  of  920  feet. 
The  top  of  the  dam  (Eiev.  1128.0)  is  16  feet  wide.  The  upstream  slope  is  2.5 
horizontal  to  1 vertical  (2.5H:1V),  and  is  protected  with  riprap.  The  downstream 
slope  is  2 horizontal  to  1 vertical  (2H:1V)  and  is  surfaced  with  grass. 

An  ungated  overflow  spillway  is  located  about  200  feet  from  the  right 
abutment.  The  crest  of  the  spillway  (Elev.  1123.0)  is  about  52  feet  long.  The 
control  section  is  concrete,  while  the  downstream  slope  is  surfaced  with  riprap  set 
in  mortar.  A timber  decked  steel  beam  bridge  supported  by  3 
intermediate  piers,  provides  access  across  the  spillway. 

A 16-inch  diameter  cast  iron  pipe  is  located  at  the  base  of  the  spillway 
section.  The  upstream  end  of  the  pipe  is  joined  to  a submerged  intake  structure. 
This  structure  is  fitted  with  screens  to  prevent  debris  from  entering  the  pipe.  Pipe 
discharge  is  controlled  by  a valve  located  at  the  downstream  end  of  the  pipe  in  the 
center  of  the  spillway  channel.  The  valve  is  operated  manually  and  diverts  flow 
either  to  a pumphouse  or  to  the  downstream  channel.  Based  on  a review  of  the 
available  drawings,  no  upstream  control  valve  is  positioned  on  the  pipe. 

The  pumphouse  is  located  at  the  toe  of  the  embankment  about  400  feet 
from  the  left  abutment.  Water  is  pumped  from  Brush  Valley  reservoir  to  a 
distributing  reservoir  about  8,000  feet  to  southeast.  The  distributing  reservoir  is 
about  600  feet  above  the  level  of  Brush  Valley  reservoir. 


b.  Location.  Brush  Valley  Dam  is  located  on  the  south  branch  of  Roaring 
Creek  about  2.5  miles  north  of  Centralia,  in  Columbia  County,  Pennsylvania.  The 
dam  site  is  located  on  the  USGS  Ashland  Quadrangle  (7$  min.  series)  at  coordinates 
N 40°  50.2',  W 76°  21.9'.  A regional  vicinity  map,  developed  from  the  quadrangle 
sheet,  is  included  as  Plate  1,  Appendix  E. 

c.  Size  Classification.  The  maximum  height  of  the  dam  is  about  21  feet 
and  the  reservoir  storage  to  the  top  of  the  dam  is  approximately  328  acre-feet  . 
Accordingly,  the  size  of  the  dam  is  classified  as  "Small". 

d.  Hazard  Classification.  No  population  centers  are  located  in  the  flood 
plain  of  the  dam.  Dwellings  are  limited  to  a few  seasonly  occupied  homes  located 
about  three  miles  downstream  and  adjacent  to  the  axis  of  another  dam  (Bear  Gap 
Dam  Number  6,  NID  //PA00817).  Based  on  a comparison  of  the  available  flood 
storage  capacity  of  Bear  Gap  Dam  Number  6 (1,620  acre-feet)  and  the  maximum 
storage  capacity  of  Brush  Valley  Dam  (328  acre-feet),  complete  failure  of  Brush 
Valley  Dam  and  instantaneous  release  of  the  stored  volume  would  appear  to  have  a 
negligible  hydraulic  impact  on  Bear  Gap  Dam  Number  6.  Accordingly,  the  hazard 
potential  is  classified  as  "Significant"  due  to  the  potential  loss  of  water  supply. 

e.  Ownership.  The  dam  is  owned  by  the  Roaring  Creek  Wt  .er  Company. 
Correspondence  should  be  addressed  to  the  Roaring  Creek  Water  Co.,  Shamokin, 
Pennsylvania,  17872. 

f.  Purpose  of  Dam.  The  dam  is  used  by  the  Owner  to  store  surface  runoff 
for  a water  supply  system. 

g.  Design  and  Construction  History.  No  design  or  construction  infor- 
mation relative  to  the  construction  of  the  original  dam  was  available.  A review  of 
official  state  correspondence,  however,  indicates  that  the  dam  was  initially  built  in 
the  1880's.  An  application  for  raising  the  dam  5 feet  was  submitted  to  the  State  in 
1915  by  the  Locust  Mountain  Water  Company.  The  applicant  described  the 
embankment  material  used  in  the  initial  construction  as  a "Clay  containing  a 
relatively  large  percentage  of  small  stones  evidently  impervious  to  the  passage  of 
water".  This  was  apparently  a superficial  observation  as  no  record  of  borings  is 
available.  A review  of  the  drawings  included  with  the  application  indicates  that 
the  original  embankment  was  composed  of  clay  and  sand.  The  original  spillway  was 
reported  to  be  a rock-filled  timber  crib  about  45  feet  long,  abutted  by  masonry 
walls  5 feet  thick.  The  upstream  slope  approaching  the  spillway  was  constructed  of 
clay. 

A study  of  state  correspondence  indicates  that  no  modifications  to  the 
dam  were  made  until  1920.  At  that  time,  concrete  cut-offs  were  extended  about 
thirty  feet  into  both  embankments  adjoining  the  spillway  and  a concrete  cut-off 
was  built  in  the  downstream  portion  of  the  spillway.  A 16-inch  diameter  cast  iron 
pipe  was  placed  through  the  base  of  the  spillway  section  and  the  rock-fill  was 
grouted.  The  spillway  crest  length  was  also  increased  to  53  feet. 

A second  application  for  raising  the  dam  was  submitted  in  1922  and  in 
1923  the  dam  and  spillway  were  raised  2 feet  and  1-foot,  respectively,  to  provide 
13  million  gallons  additional  storage.  The  downstream  slope  of  the  embankment 
was  regraded  to  2H:1V. 
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Additional  remedial  work  was  performed  on  the  dam  in  1932  and  1946 
concentrating  on  repairs  to  the  spillway  section  to  reduce  seepage  and  retard 
deterioration.  According  to  the  Owner’s  engineer  the  most  recent  repairs  were 
made  in  1975  and  1976.  At  that  time,  the  spillway  abutments  were  surfaced  with  a 
protective  coating  of  gunite. 

h.  Normal  Operating  Procedures.  There  are  no  restraints  to  flow  over  the 
spillway.  The  control  valve  in  the  16-inch  diameter  pipeline  is  normally  positioned 
to  divert  flow  to  the  pumphouse.  About  one  million  gallons  is  diverted  to  the  water 
supply  system  daily.  . 4o  daily  releases  are  made  for  downstream  low  flow 
augmentation. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  for  Brush  Valley  Dam  is  4.80  square 
miles,  as  taken  from  information  provided  by  the  DER  and  verified  on  topographic 
maps. 


b.  Discharge  at  Dam  Site  (CF5) 


Maximum  known  flood  at  dam  site,  (June,  1972, 

Tropical  Storm  Agnes,  WSE.  1125.6)  675 

Maximum  Spillway  Capacity,  WSE.  1128.0  1,800 

c.  Elevations  - (Feet  above  MSL) 


Top  of  Dam  1128.0 

Spillway  Crest  (Normal  Pool)  1123.0 

Streambed  at  Dam  1107+ 

Pipe  Invert  (16-inch  diameter,  entrance)  Unknown 


d.  Reservoir  Length  (Feet) 

Normal  Pool,  Elev.  1123.0 
Maximum  Pool,  Elev.  1128.0 

e.  Reservoir  Storage  (Acre-Feet) 

Normal  Pool,  Elev.  1123.0 
Maximum  Pool,  Elev,  1128.0 

f.  Reservoir  Surface  (Acres) 
Normal  Pool,  Elev.  1123.0 
Maximum  Pool,  Elev.  1128.0 

g.  Dam  Data 


Type 

Length 


3,500 

5,400 


126 

328 


24  (design  data) 
33  (planimetered 
79  (planimetered) 


Earth  Embankment 
920  feet 
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Height 
Tcp  Width 
Side  Slopes 

Zoning 

Impervious  Core 
Foundation  Treatment 


21  feet 
16  feet 
2.5H:1V  upstream 
2H:1V  downstream 
No  information  available 
No  information  available 
No  information  available 


Diversion  System 


16-inch  diameter  cast  iron  pipe  controlled  by  a manually  operated 
valve. 


Concrete  weir 
52  feet 
16  feet 
Ungated 

Grouted  riprap  channel  bottom 
Natural  stream 

Not  Applicable 
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SECTION  2 


ENGINEERING  DATA 


Design 


a.  Data  Available.  A summary  of  engineering  data  available  for  Brush 
Valley  Dam  is  included  as  Appendix  A of  this  report.  Principal  documents 
furnished  by  DER  and  used  in  preparing  this  report  are  as  follows: 

1.  Drawing  labeled  "Plans  of  Proposed  Alterations  to  the  Brush  Valley 
Dam",  dated  April  12,  1923  (See  Appendix  E). 

2.  Hydrological  and  Hydraulic  calculations  dated  1915. 

3.  General  correspondence  file  initiated  in  1916. 

4.  Photographic  series  initiated  in  1921. 

b.  Design  Features.  The  principal  design  features  for  the  dam  are  shown 
on  the  drawings  reproduced  in  Appendix  E as  Plates  2,  3,  and  4.  The  features  have 
been  discussed  in  Section  1.2.a. 

2.2  Construction 


According  to  state  correspondence,  the  dam  was  originally  built  during  the 
1880's.  Modifications  were  made  in  1920  and  1923.  The  construction  changes  made 
in  1923  were  designed  by  V.H.  Lance,  Consulting  Engineer.  There  is  no  evidence  to 
suggest  that  the  construction  was  not  performed  in  conformance  with  the  modifi- 
cations as  designed. 

2.3  Operational  Data 


The  control  valve  on  the  15-inch  diversion  line  is  normally  positioned  to 
supply  the  water  distribution  system.  About  one  million  gallons  of  water  is 
removed  daily  from  storage  for  the  water  distribution  system.  No  minimum 
discharge  requirements  are  imposed  by  the  state. 

2.4  Evaluation 

a.  Availability.  All  engineering  data  reproduced  in  this  report  and  studied 
for  this  investigation  were  provided  by  DER  and  supplemented  by  conversations 
with  Owner's  representative. 

b.  Adequacy.  The  information  made  available  by  DER,  conversations  with 
the  Owner's  representative  and  observations  made  during  the  field  investigation 
provided  adequate  data  for  a Phase  I evaluation. 

c.  Validity.  There  appears  to  be  no  reason  to  question  the  validity  of  the 
limited  data  available. 
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SECTION  3 
VISUAL  INSPECTION 
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3.1  Findings 

a.  General.  The  observations  and  comments  of  the  field  inspection  team 
are  presented  as  Appendix  B of  this  report.  At  the  time  of  the  inspection,  the 
water  surface  was  approximately  2-inches  above  the  crest  of  the  spillway.  The 
appearance  of  the  facility  indicates  that  the  dam  and  its  appurtenances  are  well 
maintained. 

b.  Dam.  (Left  and  right  hand  designations  are  referenced  looking  down- 
stream.) 

The  horizontal  alignment  of  the  upstream  embankment  slope  shows  no 
apparent  indication  of  settlement  or  movement.  The  riprap  facing  on  the  slope 
appears  to  be  well  maintained.  No  evidence  of  bridging  of  the  riprap  or  slope 
failure  was  evident. 

The  vertical  alignment  of  the  top  of  the  dam  varies  slightly.  A survey 
profile  of  the  alignment  was  made  by  the  inspection  team  and  is  presented  as  Plate 
5,  Appendix  E.  The  top  of  the  dam  profile  slopes  moderately  from  the  downstream 
side  back  toward  the  reservoir. 

A number  of  small  holes  (about  6-8  inches  in  diameter  and  6-inches 
deep)  in  the  top  of  the  embankment  were  noted.  The  Owner's  representative  stated 
that  the  holes  were  made  by  turtles.  A few  localized  depressions  about  8-inches 
deep  and  12-inches  in  diameter  were  also  noted. 

The  downstream  slope  has  a number  of  bulges  between  the  spillway  and 
the  pumphouse.  The  downstream  portion  of  the  embankment  is  noticeably  non- 
uniform  in  slope  along  this  portion  of  the  dam.  The  bulges  may  be  due  to  poor 
construction  control  or  methods;  no  indications  of  recent  movement  or  cracks  are 
evident.  Some  minor  sloughing  and  erosion  of  the  embankment  toe  was  noted  to 
the  left  of  the  pumphouse. 

Areas  of  saturated  soil  and  small  puddles  of  water  were  located  along 
the  toe  of  the  embankment  between  the  pumphouse  and  the  spillway  below  the 
general  area  of  the  embankment  bulging.  The  wet  soil  condition  extends  about  one 
third  up  the  length  of  the  slope.  No  movement  could  be  detected  in  the  puddles  of 
water;  the  water  appeared  to  be  clear.  The  downstream  slope  is  covered  in  dense 
grass  that  appears  to  be  well  maintained.  Two  small  pine  seedling  were  located 
along  the  embankment  slope.  A number  of  large  pine  trees,  16-18  inches  in 
diameter,  are  located  about  10  feet  downstream  of  the  embankment  toe  on  the 
right  side  of  the  spillway  section. 

c.  Appurtenant  Structures.  The  concrete  spillway  crest  appears  to  be  in 
good  condition.  Klo  evidence  of  Disalignment  was  noted.  No  accumulation  of 
debris  was  noted  along  its  entire  length. 
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The  abutments  forming  the  sides  of  the  spillway  channel  appear  to  be  in 
uniform  alignment.  The  structure  has  been  recently  (1975-1976)  surfaced  with 
gunite.  A few  random  cracks  are  evident  in  this  coating.  There  are  no  indications 
of  major  structural  cracking.  A shallow  depression  along  the  junction  of  the  right 
abutment  wall  and  the  downstream  embankment  slope  was  noted.  This  is  probably 
due  to  localized  erosion  or  settlement.  The  Owner's  representative  stated  that 
during  the  recent  guniting  work,  the  embankment  material  adjacent  to  the  wall  was 
partially  excavated  to  expose  the  outside  wall  area  to  the  treatment. 

Drain  pipes  (about  1-inch  in  diameter)  are  located  in  each  of  the 
abutment  walls  about  three  feet  below  the  spillway  crest.  At  the  time  of  the 
inspection,  both  were  discharging  clear  water. 

The  downstream  slope  of  the  spillway  has  been  coated  with  gunite.  No 
detrimental  conditions  were  noted  on  this  surface. 

A bridge  spans  the  spillway  just  downstream  from  the  crest.  The  14- 
foot  wide  wood  decked  structure  is  supported  by  three  intermediate  steel  piers. 
The  piers  are  braced  by  members  extending  from  the  top  of  the  piers  to  the 
downstream  slope  of  the  spillway.  The  decking  is  constructed  of  heavy  timber  and 
deterioration  appears  to  be  minimal.  Some  minor  corrosion  at  the  base  of  the  steel 
piers  supports  was  noted.  A thorough  inspection  of  the  bridge  was  prevented 
because  of  the  flow  conditions  at  the  time  of  the  inspection. 

An  electrical  conduit  terminates  at  the  center  of  the  bridge  span  at  a 
box  designated  "High  Voltage".  The  conduit  extends  from  the  bridge  and  enters  the 
embankment  adjacent  to  the  left  side  of  the  left  spillway  wall.  Operating 
personnel  stated  that  this  conduit  provided  electrical  service  for  the  recent  repairs 
made  to  the  spillway. 

The  channel  downstream  of  spillway  is  slightly  narrower  than  the 
spillway  width;  the  overbanks  are  moderate  in  slope  and  heavily  wooded. 

The  intake  for  the  water  supply  pipe  is  located  about  10  feet  upstream 
of  the  spillway  crest.  The  structure  was  submerged  at  the  time  of  the  inspection. 
A staff  gage  is  located  on  this  structure.  The  pipe  is  constructed  through  the 
center  of  the  spillway  section  and  emerges  from  the  spillway  channel  approxi- 
mately in  line  with  the  embankment  toe.  The  control  valve  is  positioned  at  this 
location.  The  valve  is  protected  from  low  flows  by  a rock  immediately  upstream  of 
the  valve.  In  order  to  operate  the  valve,  operating  personnel  must  enter  the 
spillway  channel.  According  to  the  Owner's  representative,  this  is  the  only 
diversion  pipe  control. 

A valve  stem  is  located  on  the  right  side  of  the  left  spillway  abutment 
wall.  According  to  operating  personnel,  this  particular  control  was  at  one  time 
supplemental  to  the  current  control  valve,  but  it  is  now  non-functional. 


d.  Reservoir.  The  grounds  adjacent  to  the  reservoir  are  heavily  wooded 
and  slope  gently  to  the  reservoir.  The  shoreline  adjoining  the  extreme  southern  end 
of  the  embankment  is.  lined  by  a low  uncemented  rock  wall  (about  3 feet  in  height 


above  the  normal  waterline)  for  a distance  of  about  200  feet.  Portions  (two 
locations)  of  this  wall  have  collasped,  but  the  exposed  bank  appears  to  be  stable. 

Roaring  Creek  Water  Company  owns  approximately  90  percent  of  the 
drainage  area;  access  to  the  site  is  controlled. 

e.  Downstream  Channel.  The  banks  of  the  channel  are  relatively  flat  and 
are  wooded.  The  average  channel  slope  is  about  0.4  percent.  About  8,000  feet 
downstream  of  Brush  Valley  Dam  the  channel  merges  with  the  reservoir  formed  by 
Bear  Gap  Number  6 Dam.  This  dam  and  impoundment  are  also  owned  by  the 
Roaring  Creek  Water  Company. 


SECTION  4 

OPERATION  PROCEDURES 


4.1  Procedures 


Normal  procedures  are  limited  to  the  operation  of  the  valve  discussed  in 
Section  3.2.c.  The  valve  is  normally  positioned  to  direct  the  pipe  flow  to  the 
pumphouse. 


4.2  Maintenance  of  the  Dam 


There  is  no  formal  maintenance  program  for  the  dam.  According  to  the 
Owner's  representative,  maintenance  is  performed  on  an  "as  reguired"  basis  by 
operating  personnel.  Normal  maintenance  consists  of  maintaining  the  slope  cover 
and  protection  and  removing  debris  accumulations  from  the  spillway.  The  embank- 
ment and  appurtenances  are  visually  inspected  daily. 


4.3  Maintenance  of  Operating  Facilities 


No  formal  maintenance  program  is  in  effect  for  the  operating  facilities. 
According  to  operating  personnel,  the  screens  at  the  intake  structure  are  cleaned 
on  a frequency  of  about  once  a year.  The  control  valve,  pipeline  and  pumphouse 
equipment  are  maintained  on  an  "as  required"  basis.  The  control  valve  is  exercised 
between  the  two  operating  positions  about  3 to  4 times  a year. 


4.4  Warning  System  in  Effect 


No  formal  warning  system  or  procedures  are  established  for  monitoring  the 
structure  during  periods  of  heavy  rainfall  or  in  the  event  of  impending  dam  failure. 
Informally,  however,  operating  personnel  are  in  the  area  daily  and  could  provide 
warning.  Telephone  service  is  provided  to  the  pumphouse  and  the  operator's 
residence  (located  approximately  0.3  miles  south  of  the  site).  The  Owner's 
consultant,  Gannett,  Fleming,  Corddry  and  Carpenter,  Inc.,  has  been  directed  by 
the  Owner  to  prepare  formal  warning  procedures. 


4.3  Evaluation 


Periodic  inspection  of  the  dam  and  operating  equipment  should  be  made  by  a 
qualified  engineer.  All  controls  should  be  operated  for  his  inspection.  A review  of 
warning  system  procedures  should  be  made  with  operating  personnel  to  insure 
familiarity. 


A formal  maintenance  program  for  the  dam  and  appurtenances  should  be 
developed  and  implemented.  Records  of  maintenance  performed  should  be 
recorded  by  the  Owner. 
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The  single  control  valve  on  the  diversion  pipe  located  in  the  center  of 
the  spillway  discharge  channel,  is  considered  inadequate.  The  valve  control  wheel 
would  not  be  accessible  under  all  flow  conditions.  An  additional  valve  should  be 
located  upstream  of  the  existing  valve  and  should  be  readily  accessible  to  operating 
personnel  during  all  weather  conditions. 


SECTION  5 


HYDRAULICS  AND  HYDROLOGY 


i 


5.1  Evaluation  of  Features 

a.  Design  Data.  Design  information  relative  to  the  original  dam  is  limited 
to  data  submitted  with  the  applicatiion  made  in  1915  and  consists  of  the 
development  of  stage-discharge-storage  relationships  and  drainage  area  compu- 
tations. 

The  computed  drainage  area  is  about  4.8  sguare  miles.  Elevations 
within  the  basin  vary  from  a maximum  of  1800  to  approximately  1120  feet  at  the 
reservoir.  Typical  slopes  within  the  watershed  are  about  15  percent.  The  ground  is 
covered  by  mature  forest. 

Comparison  of  the  relative  storage  capacities  of  Brush  Valley  Dam  and  Bear 
Gap  Dam  Number  6 indicates  that  failure  of  Brush  Valley  Dam  would  have  a 
negligible  hydraulic  impact  on  Bear  Gap  Dam  Number  6 (located  about  3 miles 
downstream).  The  maximum  storage  capacity  of  Brush  Valley  Dam  is  328  acre-feet 
compared  to  a maximum  storage  capacity  of  5,600  acre-feet  for  Bear  Gap  Dam 
Number  6.  An  instantaneous  release  of  the  entire  maximum  pool  storage  of  Brush 
Valley  Dam  would  result  in  an  increase  of  about  1.7  feet  in  the  water  surface  elevation  of 
the  Bear  Gap  Dam  Number  6 (based  on  the  normal  pool  surface  area 
of  185  acres).  Approximately  eight  feet  of  freeboard  is  available  at  Bear  Gap  Dam 
Number  6. 

A HEC-I  computer  analysis  was  performed  for  the  purpose  of  flood 
routing  through  Brush  Valley  Dam  downstream  to  Bear  Gap  Dam  Number  6 (the 
storm  was  assumed  to  be  centered  over  the  combined  watersheds).  The  results 
indicated  that  Bear  Gap  Dam  Number  6 would  be  overtopped  by  37%  of  the  PMF 
under  non-failure  conditions  for  Brush  Valley  Dam.  Assuming  failure  of  Brush 
Valley  Dam,  Bear  Gap  Dam  Number  6 would  be  overtopped  by  36%  of  the  PMF. 
The  difference  in  the  water  surface  elevations  at  Bear  Gap  Dam  Number  6 under 
the  two  conditions  (failure  and  non-failure)  is  0.24  feet  for  fifty  percent  of  the 
PMF  and  only  0.08  feet  for  the  full  PMF.  Therefore,  Brush  Valley  Dam  is  not 
considered  to  significantly  affect  the  hydraulic  capabilities  of  Bear  Gap  Dam 
Number  6. 

b.  Experience  Data.  Rainfall  and  spillway  discharge  records  dating  from 
June,  1930  are  maintained  by  the  Owner.  A staff  gauge  is  located  upstream  of  the 
spillway  and  is  monitored  by  operating  personnel;  a raingage  is  located  about  0.3 
miles  south  of  the  dam  site.  According  to  the  Owner's  representative,  the 
maximum  rainfall  and  spillway  discharge  recorded  was  during  Tropical  Storm 
Agness  (June  1972).  The  recorded  discharge  of  625  cfs  corresponds  to  a reservoir 
surface  elevation  of  1125.6  feet  which  is  about  2.6  feet  above  the  spillway  crest. 

c.  Visual  Observation.  During  the  inspection,  there  were  no  indications 
that  the  spillway  would  not  perform  as  designed.  Operating  personnel  stated  that 
the  bridge  piers  did  not  create  problems  by  causing  debris  to  collect  to  a point 
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where  the  spillway  capacity  would  be  reduced.  However,  the  bridge  spanning  the 
spillway  may  serve  to  reduce  the  spillway  capacity  at  higher  discharges  by  limiting 
flow  area. 


d.  Overtopping  Potential.  Brush  Valley  Dam  is  classified  as  a "Small”  size, 
"Significant^  hazard  dam.  Accordingly,  the  Spillway  Design  Flood  (SDF)  ranges 
from  100  year  frequency  to  fifty  percent  of  the  PMF.  Because  of  the  purpose  of 
the  facility  and  consequences  should  the  dam  be  breached,  fifty  percent  of  the 
PMF  was  selected  as  the  appropriate  SDF.  Fifty  percent  of  the  PMF  hydrograph 
was  routed  through  the  reservoir  with  the  starting  water  surface  at  the  spillway 
crest,  Elev.  1123.0.  The  peak  inflow  and  outflow  for  fifty  percent  of  the  PMF  are 
4,120  cfs  and  4,090  cfs,  respectively.  The  maximum  stage  in  the  reservoir  for  this 
event  is  Elev.  1128.7  which  is  0.7-foot  above  the  top  of  the  dam.  The  dam  is 
capable  of  passing  about  25  percent  of  the  PMF  before  overtopping  occurs. 


e.  Spillway  Adequacy.  The  spillway  capacity  is  classified  as  "Inadequate" 
since  it  is  incapable  of  passing  fifty  percent  of  the  PMF. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observation.  The  overall  structural  appearance  of  the  dam  at 
the  time  of  the  inspection  was  fair.  The  localized  bulging  of  the  downstream  slope 
and  associated  moisture  conditions  may  be  the  result  of  poor  construction  control 
or  methods.  A subsurface  investigation  would  be  necessary  to  determine  the  cause 
and  severity  of  these  conditions. 

The  erosion  and  sloughing  of  the  embankment  near  the  pumphouse  and 
linear  depression  in  the  embankment  adjacent  to  the  right  abutment  wall  do  not 
appear  to  be  detrimental  to  the  structural  integrity  of  the  dam.  However,  these 
conditions  should  be  repaired  or  stabilized  through  the  normal  maintenance 
program  and  observations  should  periodically  be  made  to  detect  any  future 
developments  at  these  locations. 

Because  of  the  recent  surfacing  treatment  applied  to  the  spillway 
structure,  the  physical  appearance  of  the  masonry  walls  could  not  be  observed. 
However,  no  misalignment  or  settlement,  which  might  indicate  structural  move- 
ment, was  noted. 

b.  Design  and  Construction  Data.  Design  and  construction  data  relative  to 
the  original  dam  is  unavailable.  A review  of  the  correspondence  however,  indicates 
that  the  spillway  was  constructed  as  a timber  rockfill  with  an  upstream  clay  slope. 
The  spillway  abutments  were  reported  to  be  of  masonry  construction,  about  5 feet 
in  width. 

An  inspection  of  the  drawings  submitted  with  the  application  to  modify 
the  dam  in  1915,  indicates  that  the  embankment  is  a homogeneous  structure  with 
no  seepage  control  facilities.  The  available  drawings  and  data  contain  no 
information  as  to  the  permeability  and  strength  characteristics  of  the  embankment 
and  foundation  mateirals.  Also,  no  calculations  were  made  available  relative  to 
structural  or  slope  stability. 

c.  Operating  Records.  Spillway  discharge  and  quantities  of  water  diverted 
to  the  water  system  are  recorded  by  the  Owner.  The  period  of  record  is  from  June 
1930  to  the  present.  Rainfall  records  are  also  maintained. 

d.  Post -Construction  Changes.  The  spillway  rockfill  was  grouted  and  the 
crest  length  was  increased  to  its  present  dimensions  in  1920.  A concrete  cut-off 
was  also  constructed  in  the  spillway  rockfill  and  the  rockfill  was  grouted.  Cut-offs 
were  extended  from  the  spillway  walls  into  both  embankments  for  a distance  of 
thirty  feet. 

In  1923,  the  embankment  and  spillway  crest  were  raised  two  feet  and 
one-foot,  respectively. 
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e.  Seismic  Stability.  Brush  Valley  Dam  is  located  in  Seismic  Zone  1 as 
shown  on  the  Seismic  Zone  Map  of  Contiguous  States.  A dam  located  in  Seismic 
Zone  1 is  considered  to  be  structurally  adequate  for  Zone  1 earthquake  loading  if  it 
is  structurally  adequate  for  static  loadings. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS  AND 
PROPOSED  REMEDIAL  MEASURES 


i 
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7.1  Dam  Assessment 

a.  Evaluation.  Based  on  visual  observations,  the  dam  and  appurtentances 
appear  to  be  in  fair  condition. 

The  bulging  and  general  non-uniformity  of  the  downstream  embankment 
slope,  most  apparent  between  the  spillway  and  pumphouse,  may  be  a result  of  poor 
construction  control  or  methods. 

The  cause  of  ponded  water  at  embankment  toe  and  the  wet  soil 
condition  extending  up  the  slope  from  the  toe  could  not  be  determined  during  the 
inspection. 

From  visual  observations  the  spillway  appears  to  be  in  good  condition. 

The  structural  integrity  of  the  spillway  could  not  be  determined  during  the  visual 
inspection  due  to  the  recent  surfacing  treatment. 

i 

The  operational  control  of  the  diversion  pipe  is  considered  to  be 
inadequate.  The  control  valve  would  not  be  accessible  under  all  flow  conditions. 

b.  Adequacy.  The  information  made  available  by  DER,  conversations  with 
the  Owner's  representative  and  observations  made  during  the  field  investigation 
provided  adequate  data  for  a Phase  I evaluation. 

c.  Urgency.  The  remedial  measures  recommended  in  Section  7.2  should  be 
effected  as  soon  as’possible. 

d.  Necessity  for  further  Investigation.  Further  investigation  should  be 
implemented  as  discussed  in  Section  7.2.a. 

7.2  Recommendations  and  Remedial  Measures 

a.  Embankment  and  Facilities 

1.  Further  hydrologic  and  hydraulic  studies  should  be  made  to  determine 
the  extent  to  which  the  spillway  capacity  should  be  increased. 

2.  A subsurface  investigation  program  should  be  initiated  to  determine  the 
composition  and  in-situ  properties  of  the  earth  embankment  and 
foundation  materials  and  to  determine  the  stability  of  the  dam. 

Piezometers  should  be  placed  to  monitor  the  phreatic  surface.  The 
investigations  should  be  supervised  by  a licensed  professional  engineer 
experienced  in  the  design  and  construction  of  dams. 


^ 

Provisions  for  placing  an  additional  positive  control  valve  on  the  16-inch 
diversion  pipe  upstream  of  the  embankment  should  be  made.  The  valve 
operating  mechanism  should  be  fully  accessible  for  all  flow  conditions. 

A ditch  should  be  constructed  to  drain  water  away  from  the  toe  of  the 
embankment. 

Operation  and  Maintenance 

The  Owner  should  develop  and  implement  a formal  maintenance  and 
inspection  program  to  insure  that  ail  items  are  maintained  on  a regular 
basis.  Maintenance  activities  performed  should  be  recorded  to  provide 
a history  of  corrected  deficiencies. 

A downstream  warning  system  should  be  developed  by  the  Owner. 

During  periods  of  heavy  rainfall,  the  dam  should  be  monitored  and 
appropriate  agencies  should  be  alerted  in  the  event  of  an  impending 
failure. 
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CHECK  LIST  NAME  OF  DAM  Brush  Valiev  Dam 

ENGINEERING  DATA 

DESIGN,  CONSTRUCTION,  OPERATION  ID  t PA00652 
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INSTRUMENTATION 


OTHER  A raingage  is  located  approximately  0.3 

miles  south  of  the  dam.  Readings  are 
made  by  operating  personnel,  and  recorded 
and  maintained  by  the  owner. 
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SITE  GEOLOGY 


BRUSH  VALLEY  DAM 


Brush  Valley  Dam  is  located  in  the  Appalachian  Mountains  section  of  the  Valley 
and  Ridge  physiographic  province.  The  embankment  was  constructed  on  uncon- 
solidated alluvium  which  is  underlain  by  the  Mississippian  Mauch  Chunk  formation. 
The  red  shale  and  sandstone  sedimentary  beds  typifying  this  formation  have  been 
warped  so  that  the  dam  rests  on  the  north  flank  of  a synclinal  fold.  No  faults  or 
major  structural  defects  are  noted  in  the  vicinity  of  the  dam  or  lake. 


